OUTER SHEATHED ENDOSCOPE 



BACKGROUND OF THE INVENTION 
The present invention relates to an outer sheathed 
endoscope having an outer sheath for preventing a flexible 
insertion portion of the endoscope from being contaminated. 

In endoscopy, in order to eliminate infection among 
patients through an endoscope, a flexible insertion portion of 
the endoscope is covered by an outer sheath, and the outer 
sheath is replaced with a new one at each endoscopy. 

In order to enable a treatment tool to be used during 
endoscopy, a channel tube through which the treatment tool is 
to be passed is formed in the outer sheath, and the channel 
tube is passed through a guide channel disposed in the 
flexible insertion portion. 

In such an outer sheathed endoscope, during endoscopy, it 
is required to prevent a tip end part of the outer sheath from 
being moved with respect to a tip end part of the flexible 
insertion portion in which an observation window and the like 
are disposed. 



In order to comply with this, conventionally, a locking 
mechanism is disposed. The locking mechanism is configured by 
a hook mechanism for restricting the tip end part of the 
flexible insertion portion from rearward escaping from the tip 
end of the outer sheath. When the flexible insertion portion 
is to be pulled out from the outer sheath after endoscopy, a 
cap-shaped tip end member of the outer sheath is externally 
pressed to be elastically deformed in a radial direction, 
thereby disengaging the hook mechanism (for example, Patent 
literatures Japanese Patent Publication No. H03-193023 and 
Japanese Utility model Publication No. H07-33301) . 

When, in order to disengage the hook mechanism, the cap- 
shaped tip end member of the outer sheath is externally 
pressed to be elastically deformed, the following cases often 
arise. The degree of application of the pressing force is not 
known, and hence the disengagement cannot be well conducted. 
By contrast, the pressing force is excessively applied, and 
the tip end member of the outer sheath is broken. 



SUMMARY OF THE INVENTION 
Therefore, it is an object of the invention to provide an 



outer sheathed endoscope in which a locking mechanism for 
restricting a tip end part of a flexible insertion portion 
from escaping from a tip end part of an outer sheath can be 
surely engaged and disengaged without producing the 
possibility of damaging a member. 

In order to attain the object, the outer sheathed 
endoscope of the invention is an outer sheathed endoscope in 
which a channel tube is passed through an outer sheath for 
detachably covering a flexible insertion portion of the 
endoscope, a tip end of the channel tube is fixed to a tip end 
of the outer sheath, a guide channel through which the channel 
tube is to be passed in a state where the outer sheath covers 
the flexible insertion portion is disposed in the flexible 
insertion portion, and a locking mechanism for restricting a 
tip end part of the flexible insertion portion from escaping 
from a tip end part of the outer sheath is disposed, wherein 
the tip end part of the outer sheath is rotatable about an 
axis in a predetermined range with respect to the tip end part 
of the flexible insertion portion, a channel deformation space 
which enables a part in the vicinity of the tip end of the 
channel tube to be rotated with following the rotation while 
being elastically deformed is disposed, and the locking 



mechanism is engaged or disengaged by rotating the tip end 
part of the outer sheath about the axis in the predetermined 
range with respect to the tip end part of the flexible 
insertion portion. 

Alternatively, in a state where the outer sheath covers 
the flexible insertion portion and no load is applied, a state 
where the locking mechanism is engaged is maintained by 
elasticity of the channel tube, and, while elastically 
deforming the channel tube in the channel deformation space, 
the tip end part of the outer sheath is rotated about the axis 
in the predetermined range with respect to the tip end part of 
the flexible insertion portion, whereby the engagement of the 
locking mechanism is canceled to enable the tip end part of 
the flexible insertion portion to escape from the tip end part 
of the outer sheath. 

Alternatively, the locking mechanism has: an L-shaped 
groove portion which is formed in an outer face of the tip end 
part of the flexible insertion portion; and a hook portion 
which is formed on an inner face of the tip end part of the 
outer sheath to be engageable and disengageable with the 
groove portion. 



BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a partial perspective view showing a state 
where an outer sheath is detached from a flexible insertion 
portion of an outer sheathed endoscope of an embodiment of the 
invention . 

Fig. 2 is a side view showing the state where the outer 
sheath is detached from the flexible insertion portion of the 
outer sheathed endoscope of the embodiment of the invention, 
partly in section. 

Fig. 3 is a side section view showing a tip end part in a 
state where the outer sheath covers the flexible insertion 
portion of the outer sheathed endoscope of the embodiment of 
the invention. 

Fig. 4 is a section view of the embodiment of the 
invention taken along line IV-IV in Fig. 3. 

Fig. 5 is a side section view of an engaged state of a 
locking mechanism in the embodiment of the invention. 

Fig. 6 is a side section view of a disengaged state of 
the locking mechanism in the embodiment of the invention. 

Fig. 7 is a side section view showing a state of a 
channel tube in a channel deformation space in a usual state 
of the embodiment of the invention. 
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Fig. 8 is a side section view showing a state of the 
channel tube in the channel deformation space when the locking 
mechanism in the embodiment of the invention is engaged or 
disengaged. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
An embodiment of the invention will be described with 
reference to the accompanying drawings. 

Fig. 2 shows an example of an endoscope 10, and an outer 
sheath 20 which is to detachably cover a flexible insertion 
portion 11 of the endoscope 10. In the figure, a sectional 
shape of the outer sheath 20 is shown, and the external shape 
of the endoscope 10 is shown. 

A tip end body 13 in which an observation window 14 and 
the like are placed is coupled to the tip end of the flexible 
insertion portion 11 of the endoscope 10. The basal end of 
the flexible insertion portion 11 is coupled to the lower end 
of an operation portion 15. 

A guide channel 17 which is formed by, for example, a 
flexible polyethylene resin tube is passed through the whole 
length of the flexible insertion portion 11. A tip end 



opening 17a of the channel is formed at a position which is 
deviated from the center of the end face of the tip end body 
13. The basal end of the guide channel 17 communicates with a 
basal end opening 17b which is protrudingly formed on the 
operation portion 15. 

During endoscopy, the outer sheath 20 covers the flexible 
insertion portion 11 in order to prevent the endoscope 10 from 
being contaminated by the body fluid or the like of the 
subject. A cover tube 21 which is formed into a thin 
cylindrical shape by an elastic material, such as a silicone 
rubber tube is disposed so as to detachably cover the flexible 
insertion portion 11 of the endoscope 10. 

An end cap 22 which is formed by a transparent member, 
and which is to be fitted onto the tip end body 13 of the 
endoscope 10 is watertightly attached to the tip end of the 
cover tube 21. 

A coupling ring 24 which is fixed to the basal end of the 
cover tube 21 is engageable and disengageable with a coupling 
portion between the flexible insertion portion 11 of the 
endoscope 10 and the operation portion 15, and can be 



arbitrarily fixed to the coupling portion by fastening a 
manual fixing screw 25. 

A channel tube 23 which is formed by a slippery material, 
such as a flexible tetraf luoroethylene resin tube is passed 
through the whole length of the cover tube 21 in the axial 
direction . 

The tip end of the channel tube 23 is fixed to the end 
cap 22 so as to be opened to the outer face in the end face of 
the end cap 22. A basal end part 23A of the channel tube 23 
elongates rearward with passing through the coupling ring 24. 

The channel tube 23 is insertable and extractable over 
the whole length of the guide channel 17 of the endoscope 10. 
The basal end part 23A of the channel tube 23 can be inserted 
into the tip end opening 17a of the guide channel 17 and then 
pulled out from the basal end opening 17b in the opposite end. 

Fig. 3 shows the tip end part in a state where the 
flexible insertion portion 11 of the endoscope 10 is covered 
by the outer sheath 20, and Fig. 1 shows a state where the end 
cap 22 is detached from the tip end body 13, with omitting the 
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cover tube 21 . 



As shown in Fig. 3, in the state where the flexible 
insertion portion 11 is covered by the outer sheath 20, the 
inner end face of the end cap 22 is in close contact with the 
outer end face of the tip end body 13, and the channel tube 23 
of the outer sheath 20 is passed through the guide channel 17 
of the endoscope 10. 

Although the end cap 22 is fitted onto the tip end body 
13 so as to be rotatable about the axis, the rotation is 
restricted by the insertion of the channel tube 23 into the 
guide channel 17. 

As indicated in Fig. 4 showing a section along line IV- 
IV, however, a channel deformation space 19 in which a part in 
the vicinity of the tip end of the channel tube 23 can be 
rotated about the axis of the end cap 22 while being deformed 
(this is substantially elastic deformation) is formed in a 
portion of the tip end body 13 through which the channel tube 
23 is to be passed. The end cap 22 can be rotated about the 
tip end body 13 in a range of the elastic deformation of the 
channel tube 23 in the channel deformation space 19. 



As shown in the figures such as Fig. 1, a locking 
mechanism configured by hook portions 28 and groove portions 
18, and for restricting the tip end body 13 from rearward 
escaping from the end cap 22 is disposed in the end cap 22 and 
the tip end body 13. 

In the embodiment, the hook portions 28 are formed with 
protruding in an L-like shape respectively from four places of 
the inner peripheral face of the end cap 22, and the groove 
portions 18 are formed with being recessed in an L-like shape 
respectively in four places of the outer peripheral face of 
the tip end body 13 so that the corresponding hook portions 28 
can be engaged with and disengaged from the groove portions. 

Fig. 5 shows an engagement state of one of the hook 
portions 28 and the corresponding one of the groove portions 
18. A hook part 28a of the hook portion 28 is engaged with a 
step part 18a of the groove portion 18 to form a locked state 
where the end cap 22 and the tip end body 13 cannot be 
relatively moved in the axial direction. 

As shown in the figures such as Fig. 4, however, the 
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groove portions 18 are formed so as to be wider than the hook 
portions 28 in the circumferential direction. When the end 
cap 22 is rotated about the tip end body 13, therefore, the 
hook part 28a of each hook portion 28 is disengaged from the 
step part 18a of the groove portion 18 as shown in Fig. 6, 
thereby forming a lock canceling state where the tip end body 
13 can be rearward pulled out from the end cap 22. 

In the thus configured embodiment, in a usual state where 
the outer sheath 20 covers the flexible insertion portion 11 
and no special load is applied to the end cap 22, the channel 
tube 23 in the channel deformation space 19 is made straight 
by its elasticity so as to be substantially parallel to the 
axis of the end cap 22 as shown in Fig. 7, and the locking 
state where the hook portions 28 are engaged with the groove 
portions 18 as shown in Fig. 5 is maintained. 

When the end cap 22 in this state is rotated about the 
tip end body 13, the channel tube 23 is rotated with following 
the rotation while being elastically deformed in the channel 
deformation space 19 as shown in Fig. 8, thereby producing the 
lock canceling state where the engagement between the hook 
portions 28 and the groove portions 18 is cancelled as shown 



in Fig. 6. As a result, the flexible insertion portion 11 can 
be rearward pulled out from the outer sheath 20. 

When the outer sheath 20 is to cover the flexible 
insertion portion 11, the hook portions 28 can be smoothly 
inserted into the groove portions 18 because an edge of the 
tip end of each hook portion 28 is formed as an inclined face. 

In this case, the channel tube 23 in the channel 
deformation space 19 is in the elastically deformed state 
shown in Fig. 8. After the engagement between the hook 
portions 28 and the groove portions 18 is established, the 
channel tube 23 is returned by its elasticity to the usual or 
straight state shown in Fig. 7, thereby forming the locking 
state shown in Fig. 5. 

The invention is not restricted to the embodiment. For 
example, the invention can be applied in the same manner as 
the embodiment, on a configuration in which the guide channel 
17 is not passed through the flexible insertion portion 11, 
but formed as a channel that is formed by recessing the outer 
face of the flexible insertion portion 11. 
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According to the invention, engagement and disengagement 
of the locking mechanism for restricting the tip end part of 
the flexible insertion portion from escaping from the tip end 
part of the outer sheath are performed by rotating the tip end 
part of the outer sheath about the axis with respect to the 
tip end part of the flexible insertion portion in the range 
where the channel tube is elastically deformed in the channel 
deformation space. Therefore, the locking mechanism can be 
surely engaged and disengaged without producing the 
possibility of damaging a member . 
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